Introduction
The fatigue life improvement of Ti6242S was achieved as a result of coating.However,sometimes coated components shows detriorated fatigie lives and effective coating conditions of TiAlN coated Ti6242S has been rarely investigated. This study observes the fatigue properties of Ti6242S specimens with TiAlN coating deposited under various bias voltages at room temperature. The effect of bias voltage on fatigue lives is then discussed based on defect size in the coating.
Experimental Procedure
The substrate material was Ti6242S titanium alloy, which was fabricated by casting and forging. STA heat treatment (Solution Treatment and Aging) was subsequently applied. Fatigue tests of Ti6242S with and without TiAlN coating were conducted at room temperature in air under a stress ratio of 0.1 and a frequency of 20Hz. Fracture toughness was measured using IF method and maximum defect sizes were estimated by extreme statistics. Result and Discussion. Fig.1(a,b ) demonstrated that the fatigue lives of the coated specimens were shorter than the uncoated specimen in -20V and -30V cases, and fatigue cracks initiated from defects in surface coating. On the other hand, crack initiated from subsurface for higher bias voltages due to higher compressive residual stress [1] as shown in Fig.1(c) . The maximum stress intensity of defects in the coatings decreased by increasing the bias voltages as shown in Fig.1(d) , which significantly could relax the residual stress of lower voltages under fatigue. For higher bias voltages it couldnot be evaluated as there was no existence of indented crack. The fracture toughness was close to KI in -20V and -30V cases, which indicated that surface cracks can be initiated from defect in the coating after relaxation of residual stress. 
